Medical X-ray CT scanner was applied to dynamic measurements of beach profile changes and sediment transport during wave actions. Reconstructing three-dimensional images using Hounsfield Units (HU), the evolutions of beach morphology were examined. Both of Rouse and exponential profiles of time-averaged sediment concentrations are not good skill to show the measured profile of sediment concentrations using X-ray CT. The profile of eddy diffusivity was estimated using the 1D diffusion equation for steady state and measured CT results. Estimated profile of eddy diffusivity in the surf zone was good agreement with the model proposed by Christoffersen · Jonsson (1985) .
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